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® APPLICATOR FOR TISSUE ADHESIVE. 

^ © An applicator for spraying tissue adhesive onto 
q an affected portion comprises: a sterilized gas sup- 
^ ply chamber; a sterilized gas supply pipe connected 
t— to the sterilized gas supply chamber; two sterilized 
^ gas injection nozzles for injecting the sterilized gas 
C*> supplied to the sterilized gas supply chamber in the 
CD substantially same direction; two barrel connecting 
q ports, to which forward end nozzles of the barrels 
are connected; and a spray head having two liquid 
pipes whose base end portions are connected to the 
barrel connecting ports and which pass through the 



sterilized gas supply chamber and project at the 
forward end portions thereof from the injection noz- 
zles, in this applicator, coating solutions supplied 
from syringes of the two barrel connecting ports are 
injected from the forward end portions of the liquid 
pipes, the sterilized gases are injected from the two 
gas nozzles in the substantially same direction, and 
the two types of liquid injected from the liquid pipes 
are atomized and applied onto the affected portion in 
a mixed state. 
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Field of the invention 

The present invention relates to an applicator 
for applying a biocompatible adhesive, containing 
human or animal protein as a principal ingredient, 
to a human or animal body, and is more particu- 
larly to an applicator for spraying the biocompatible 
adhesive so as to apply it to a surgical site. This 
applicator is preferably used for applying the 
biocompatible adhesive for hemostasis of bleeding 
onto a resected surface of liver or lung, or a 
surgically sutured site of a digestive truct. 

Background of the invention 

A biocompatible adhesive mainly based on hu- 
man or animal protein is generally prepared in situ 
by mixing a protein solution with another coagulat- 
ing solution containing a coagulation factor which 
promotes coagulation of the protein. When apply- 
ing to a surgical site the biocompatible adhesive of 
this kind which, for example, is a mixture of a 
solution containing both factor XIII and fibrinogen 
with another solution containing thrombin, one of 
two following methods are generally used in the 
art: To apply the first mentioned solution to the 
surgical site and then coating the same with the 
second mentioned solution, and to premix the two 
solutions together before the resultant mixture is 
applied to the surgical site by the use of a syringe. 

These methods suffer from several drawbacks. 
For example, in the first mentioned method, sur- 
face hardening takes place before the two solutions 
are completely mixed together, which resulting in 
insufficient mixing and reduction of the adhesive 
strength. In the second mentioned method, since 
the hardening of the adhesive starts soon after 
mixing the two solutions, it is necessary to apply 
the adhesive to the surgical site immediately after 
the mixing. For this reason, this second mentioned 
method does not only require considerable surgical 
skill, but also limits its application. 

To solve these problems, a method for accom- 
modating those two solutions in syringes sepa- 
rately, ejecting the solutions simultaneously from 
the respective syringes so as to mix together and 
apply the resultant mixture to the surgical site, has 
been suggested in the Japanese Patent Laid-Open 
Publications No. 64-25843 and No. 64-4040, Japa- 
nese Utility Model Laid-Open Publication No. 62- 
62674, 62-62675, No. 62-65972, No. 62-65973, No. 
62-20853, No. 1-82049, and Japanese Utility Model 
Publication No.3-47609. 

The applicator for applying the biocompatible 
adhesive described in the Japanese Utility Model 
Publication No. 3-47609 includes a conflux head 
having defined therein a pair of conveying channels 
for conveying two solutions, respectively, which are 



discharged from associated conical portions, or 
nozzles of the syringes. The applicator also in- 
cludes a pair of sterile gas supply channels, which 
are so arranged in the vicinity of respective outlets 

5 of the conveying channels as to lie at right angle to 
the conveying channels. Further, the sterile gas 
nozzles have their longitudinal axes arranged to 
intersect with each other at a location spaced a 
specific distance away from the outlets of the ster- 

w ile gas nozzles. 

However, this prior art applicator has the fol- 
lowing problems. For example, since the conveying 
channels lies at substantially right angles to the 
sterile gas supply channels, that is, they do not 

75 direct to the surgical site, if the sterile gas has a 
low pressure, the adhesive will not be applied 
properly to the surgical site, or will not be sprayed 
in uniform density. On the other hand, if the sterile 
gas of a high pressure is supplied, it may possibly 

20 bring about harmful influence upon the surgical 
site. Also, the distance between the two outlets of 
the nozzles are so large that these solutions will 
mix together at a location spaced a distance of 
about 10 to 20 cm from those outlets. Therefore, 

25 the applicator is not available for application of the 
adhesive to the surgical site which is deep and 
narrow. 

In addition, the sterile gas is introduced 
through a long tube from a sterile gas supply unit 
30 or a cylinder containing a highly pressurized sterile 
gas. The long tube and/or the cylinder may disturb 
a surgical job being performed which would cause 
a loss of surgical operation and a reduction in 
result of surgical operations. 

35 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide an improved applicator for applying a 

40 biologically compatible adhesive, which is effective 
to spray the adhesive to the surgical site even 
though the sterile gas is low in pressure. 

Another object of the present invention is to 
provide an improved applicator of the type referred 

45 to above which can be easily transported and han- 
dled during the performance of an surgical opera- 
tion. 

A further object of the present invention is to 
provide an improved applicator of the type referred 
so to above which does not make use of any long 
sterile gas supply tube. 

To achieve the objects in accordance with the 
purpose of the invention, an applicator for applying 
a biocompatible adhesive containing human or ani- 
55 mal protein as a principal ingredient to a surgical 
site of living body comprises a spray head which 
includes a housing to which a sterile gas is sup- 
plied; a sterile-gas supply tube connected to the 
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housing for supplying the sterile gas thereto; a pair 
of adjacent sterile-gas ejecting nozzles having their 
longitudinal axes oriented in the same direction for 
guiding and ejecting the sterile gas supplied to the 
housing in the same direction; a pair of adapters to 
which respective nozzles of syringe barrels are 
connected; and a pair of solution tube, each of 
which has one end thereof connected to the adapt- 
er and the other end thereof protruded a predeter- 
mined distance outwardly from the sterile gas ejec- 
tion nozzle through an interior of the housing. 

According to the applicator, respective solu- 
tions supplied from the syringes via the barrel 
adapters are ejected from the outlets of the solu- 
tion tubes, while the sterile gas supplied to the 
sterile-gas supply chamber through the sterile-gas 
supply tubes is ejected from the sterile-gas ejec- 
tion nozzles in the substantially same direction. 
Consequently, the solutions are sprayed and mixed 
by the ejection of the sterile gas. 

Another embodiment of an applicator of the 
present invention includes a holder for holding two 
syringe barrels which accommodate a protein solu- 
tion and a solution of coagulation factor which 
promotes coagulation of protein, respectively; an 
actuator for holding and simultaneously moving sy- 
ringe plungers inserted in respective barrels; and a 
spray head for spraying the two solutions dis- 
charged from the respective syringe. The spray 
head includes a sterile-gas supply chamber, a ster- 
ile-gas supply tube connected at one end thereof 
to the sterile-gas chamber for feeding a sterile-gas 
to the sterile-gas supply chamber, a pair of adja- 
cent sterile-gas ejection nozzles having their lon- 
gitudinal axes oriented in the same direction for 
guiding and ejecting the sterile gas supplied the 
sterile-gas supply chamber in same direction, a 
pair of adapters to which the respective syringe 
barrels are connected, and a pair of solution tubes 
each connected at one end thereof to the adapter 
through an interior of the sterile-gas supply cham- 
ber, each of said solution tubes having the opposite 
end protruding a predetermined distance outwardly 
from the sterile gas ejection nozzles. 

According to this applicator, the sterile gas 
supplied to the sterile-gas supply chamber through 
the sterile-gas supply tubes are ejected from the 
sterile-gas ejecting nozzles in a predetermined di- 
rection. The solutions accommodated in the pair of 
syringes are fed to the solution tubes by biasing 
the actuator and pushing the respective plungers 
into the barrels, and then ejected from outlets of 
the solution tubes. As a result, the two ejected 
solutions are sprayed by the sterile gas ejected 
therearound, and mixed together. 

Preferably, each of the sterile-gas ejecting noz- 
zles further has its inner periphery surface formed 
with a plurality of ribs for supporting the associated 



solution tube in coaxial relationship therewith. 

Other embodiment of the applicator of the 
present invention includes means for supporting a 
holder which holds a pair of syringe barrels; means 

5 for pushing an actuator which holds syringe plung- 
ers inserted in respective syringe barrels; a sterile 
gas supply source for supplying a sterile gas to a 
sterile-gas supplying tubes; 

switching means for controlling the sterile-gas 

w supply means and the pushing means. 

Since this applicator incorporates the sterile- 
gas supply means, switching means and so forth, it 
is convenient for transportation during the surgical 
operation and handling. Further, since it is unnec- 

75 essary to use a long tube for introducing the sterile 
gas from the pressurized gas source, the applicator 
ensures a rather safe operation. Furthermore, the 
solutions may be sprayed uniformly. Moreover, 
ejection of the sterile gas is permitted only by 

20 controlling the switching means, which results in 
efficient use of the sterile gas. 

Further, in another embodiment, a distance be- 
tween the pair of solution tubes is chosen to be 
about 1 to 20 mm, preferably about 1 to 5 mm. 

25 Furthermore, in other embodiment, a length of 
the distal end of each solution tube which pro- 
trudes outwardly from the sterile-gas ejection noz- 
zle is chosen to be about 0.1 to 10 mm. As a 
result, the solution tubes will not clog even though 

30 the spraying of the solutions are interrupted, such 
that turning on and off the spraying may be permit- 
ted. 

Moreover, the spray head has an elongated 
hollow extension of an approximate length of 5 to 

35 50 cm, the distal end thereof being formed with a 
pair of through-holes through which respective so- 
lution tubes extending into the extension through 
the rear end portion of such extension are guided 
so as to protrude outwardly from the extension. 

40 This permits a spraying of the solutions against a 
deep and/or narrow surgical site. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 Fig.1 is an exploded view of an adhesive ap- 
plicator according to the present invention; 
Fig.2 is a plan view of the adhesive applicator in 
an assembled condition; 

Fig.3 is a view similar to Fig. 2 showing the 
50 adhesive applicator as viewed from a direction 
with the applicator turned 90° relative to that 
shown in Fig. 2; 

Fig.4 is a top sectional view of a spray head 
shown in Fig. 1 ; 
55 Fig.5 is a side sectional view of the spray head; 
Fig.6 is a plan view of the adhesive applicator in 
which an elongated tube is fitted to the spray 
head; 
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Fig. 7 is a partial cross sectional view, on an 
enlarged scale, of a distal end portion of the 
tube shown in Fig.6; 

Fig. 8 is a plan view showing a modified form of 
the elongated tube fitted to the spray head; 
Fig. 9 is a plan view of the adhesive applicator 
according to another embodiment of the present 
invention; 

Fig. 10 is a side elevational view of the adhesive 
applicator shown in Fig. 9 with a guide rod 
removed; 

Fig. 1 1 is a side elevational view of the applica- 
tor shown in Fig. 9 ,in which the guide rod, 
syringes, spray head and sterile-gas supply tube 
are removed; 

Fig. 12 is a sectional view, on an enlarged scale, 
of the adhesive applicator shown in Fig.9; and 
Fig. 13 is a sectional view of a pushing rod and 
a stopper brought into contact with each other. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring first to Figs. 1 to 3, there is shown an 
applicator for applying a biocompatible adhesive 
according to a first embodiment of the present 
invention. The applicator indicated generally by ref- 
erence numeral 1 comprises a pair of syringes 2 
for accommodating fibrinogen and thrombin solu- 
tions, respectively. Each syringe 2 includes a barrel 

3 which comprises a cylindrical body 4, a nozzle 5 
at one end of the body 4, and a terminal flange 6 
projecting radially outwardly at the other end of the 
body 4. A plunger 7 for each syringe 2 carries at 
one end thereof a packing 8 which is made of 
elastic material such as rubber. This packing 8 has 
a diameter slightly larger than inner diameter of the 
body 4. The other end of each plunger 7 is formed 
integrally with a thumb yoke or finger engaging 
head 9. The plunger 7 is inserted into the respec- 
tive barrel 3 with slidingly situated within the body 

4 so that an outer peripheral surface of the packing 
8 snugly contacts an inner peripheral surface of the 
cylindrical body 4. The barrel 3 and the plunger 7 
are generally made of glass or transparent syn- 
thetic resin such as polypropylene or polycar- 
bonate. 

A syringe holder 10 for supporting these bar- 
rels 3 together is preferably made of synthetic 
resin such as, for example, polyethylene, poly- 
propylene, acrylonitrile-butadiene-styrene 
copolymer or polycarbonate, and includes a pair of 
parallel concave portions 1 1 . Each concave portion 
11 has a C-shaped internal surface at a curvature 
complemental to that of the outer periphery of the 
associated cylindrical body 4. An upper end of the 
concave portion 11 is so designed as to have a 
slightly greater width than external diameter of the 
cylindrical body 4, which ensures the concave por- 



tion 11 to tightly retain the barrel 3 therein. Prefer- 
ably, the opening width of the concave portion 11 
is determined by taking both resistance for attach- 
ment of the barrel 3 and stability of the same held 

5 in the concave portion 11 into consideration. The 
holder 10 further comprises a stopper 13 facing but 
spacing a predetermined distance from one end of 
a connecting portion 13 defining a wall between the 
pair of concave portions 1 1 , such that the flanges 6 

70 of the barrels 3 held in the respective concave 
portions 11 are inserted into a gap, i.e., concave 
portion 15 formed between the stopper 13 and an 
end surface 14 confronting thereto for fixing the 
flanges. 

75 An actuator 16, for simultaneously moving the 
syringe plungers 7 inserted in the barrel 3, is 
preferably made of same material as the holder 10, 
and comprises a front wall 17, and a rear wall 18 
facing forwards, and spaced a predetermined dis- 

20 tance from the front wall 17. The front wall 17 has a 
pair of recesses 19 cut away inwardly so as ex- 
tending downwardly, and spaced a distance on 
pitch equal to that between the concave portions 
11 in the holder 10. 

25 A spray head 20 for spraying the fibrinogen 
and thrombin solutions discharged from the re- 
spective syringes 2 comprises, as shown in detail 
in Figs. 4 and 5, a hollow housing 21 of a flattened 
truncated-pyramid or truncated-cone configuration. 

30 The housing 21 has at a front portion thereof a pair 
of parallel nozzles 22 for ejecting a sterile gas. 
Each nozzle 22 has its inner peripheral surface 
formed with a plurality of axial ribs 23 projecting 
radially inwardly therefrom so as to define a re- 

35 spective channel 24 surrounded by the axial ribs 

23 for guiding an associated tube as will be de- 
scribed later. 

The housing 21 also comprises at a rear end 
portion thereof a pair of cylindrical syringe connec- 

40 tors 25 to which respective nozzle adapters 26 
having a generally conical configuration are in- 
serted so that the syringe nozzles 5 will be fitted in 
from rear openings thereof. Each nozzle adapter 26 
has an inner end fluid-coupled with one end of the 

45 associated tube 27 housed within the housing 21. 
Each tube 27 fluid-coupled with the nozzle adapter 
26 extends through the associated channel 24 with 
its distal end protruding outwardly from the nozzle 
22. Preferably, the length of the distal end of each 

so tube 27 which protrudes outwardly from the nozzle 

24 is chosen to be about 0.1 to 10 mm to ensure 
that the solutions ejected from the tubes 27 will be 
sprayed uniformly by the sterile gas emitted from 
the nozzles 22. 

55 A bottom portion of the housing 21 has a gas 
supply tube 28 connected thereto so as to commu- 
nicate with the interior of the housing 21. The gas 
supply tube 28 includes a sterilizing filter 29 (see 
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Rg. 3) for sterilizing the gas fed from a pressurized 
gas source (not shown) before the gas is intro- 
duced into the housing 21 . Generally, vinyl chloride 
tube is suited for the sterile gas supply tube. Pref- 
erably, the filter 29 is the form of MILLEX FG 
available from Millipore Corp. of U.S.A. 

In assembling the applicator, for example, an 
amount of the fibrinogen solution is filled in one 
syringe 2, and an equal amount of the thrombin 
solution is accommodated in the other syringe 2. 
The syringes 2 are then fitted in the respective 
concave portions 11 of the holder 10, while the 
flanges 6 are inserted in the recesses 15. The 
width of the uppermost opening of the recess 1 1 is 
set to be smaller than the external diameter of the 
barrel 3 so that the barrel 3 fitted is held tightly, 
which prevents the barrel 3 from moving or drop- 
ping therefrom. The thumb yoke 9 of the plungers 
7 are inserted between the front and rear walls 17 
and 18 of the actuator 16, and besides, the rear 
portions of the plungers 7 are engaged in the 
concave portions 19. The distance between the 
front and rear walls 17 and 18 is preferably so 
chosen as to be substantially equal to the thickness 
of thumb yokes 9. This ensures that the actuator 
16 holds the plungers 7 without no play. 

Thereafter, the nozzles 5 of the barrels 3 are 
inserted into the adapters 26 in the spray head 20, 
respectively. The sterile gas supply tube 28 is 
connected to a tube (not shown) used to fluid- 
connected it with the pressurized gas source. 

In operating the applicator 1, the sterile gas is 
fed from the sterile gas source through the sterile 
gas supply tube into the housing 21 and is then 
ejected from the nozzles 22. The solutions are 
ejected from the solution tube 27, by the applica- 
tion of an external push from the thumb finger of 
the user to the rear surface of the actuator 16 while 
the holder 10 and/or the flanges 6 is held between 
two fingers, i.e., fore- and middle-fingers. The solu- 
tions ejected from the tubes 27 are sprayed by the 
sterile gas ejected therearound, diffused and mixed 
together in the sterile gas, and are then applied to 
the surgical site. At that time, the solution tubes 27 
are retained stably by the surrounding axial ribs 23, 
which keeps the directions of the ejected solutions. 
This ensures that the solutions are applied exactly 
to the surgical site at which the nozzles are aimed. 

Fig. 6 shows a modified form of the applicator. 
The applicator shown therein includes a spray head 
30 having an elongated extension 31 of an approxi- 
mate length of 5 to 50 cm so that the biocom- 
patible adhesive can be applied to the surgical site 
which is relatively deep from the skin and visible to 
the naked eye or with an endoscope. The exten- 
sion 31 is in the form of a hollow cylindrical pipe 
having a round or elliptic cross-section and closed 
at its opposite ends. This extension 31 has its 



interior fluid-connected with the sterile gas supply 
tube 32. As shown in Fig. 7, the tube 32 has a 
distal end 33 formed with a pair of through-holes or 
nozzles 34, through which respective solution tubes 

5 36 extending into the extension 31 through a rear 
end plate 35 of such extension 31 are guided so as 
to protrude outwardly from the nozzles 34. A proxi- 
mal end of each solution tube 35 which projects 
outwardly from the rear end plate 35 of the exten- 

10 sion 31, there is connected a respective syringe 
nozzle adapter 37 for receiving the nozzles of the 
syringe 39 retained on the holder 38. Although it is 
not illustrated, each nozzle 34 preferably has its 
inner peripheral surface formed with a plurality of 

75 ribs projecting radially inwardly for supporting the 
associated solution tube 36 in coaxial relationship 
therewith. 

In Fig. 8, there is shown the hollow spray head 
of the type shown in Figs. 1 to 5, which incor- 
20 porates an elongated hollow extension 40 at the 
distal end thereof. Using this type of spray head, it 
is possible to spray the adhesive to the deep 
surgical site treated by the use of a peritoneo- 
scope. 

25 In Figs. 9 and 10, there is shown another 
embodiment of the present invention in which a 
gun-type applicator for applying a biocompatible 
adhesive is generally shown by 41. This gun-type 
applicator 41 comprises, in addition to a holder 10 

30 and an actuator 16, a feed mechanism 42 which 
supports the holder 10 and the actuator 16. This 
feed mechanism 42 automatically moves the ac- 
tuator 16 towards the holder 10. 

The feed mechanism 42 includes a frame 43 

35 which is coupled to one ends of two parallel guide 
rods 44 spaced a predetermined distance there- 
between. The other ends of the guide rods 44 are 
coupled to a connecting member 45 detachably 
carrying the holder 10. Axially slidably mounted on 

40 these guide rods 44 is a pushing member 46 which 
holds actuator 16 detachably. 

The frame 43 has a braking box 47 mounted 
thereon. This braking box 47 has through-holes 48 
and 49 defined in its forward and backward walls, 

45 respectively. Inserted in the through-holes 48 and 
49 is a pressure rod 50 which extends parallel to 
the guide rods 44 and is fixed at its front end to the 
pushing member 46. Arranged between the braking 
box 47 and the pushing member 46 is a spring 51 

50 operable to bias the pushing member 46 forwardly. 
An actual forward push of the pushing member 46 
by the spring 51 takes place when a switching 
mechanism 52 described hereinafter is activated. 
As shown in detail in Fig. 12, the switching 

55 mechanism 52 comprises a braking member 54 
disposed in the braking box 47. The braking mem- 
ber 54 is rotatablly supported about a shaft 53 
extending perpendicular to the pressure rod 50 and 
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is provided with a friction member 55 frictionally 
engageable with the pressure rod 50 (see Fig. 13). 
Preferably, a surface area of the pressure rod 50 
which is brought into contact with the friction mem- 
ber 55 is formed with surface irregularities so that a 
greater force of friction will be generated between 
the friction member 55 and the pressure rod 50. 
Rotatablly coupled to the braking member 54 is a 
rod 58 extending through a through-hole 57 formed 
in the upper wall 56 of the braking box 47. This rod 
58 carries on its periphery a helical spring 59 
operable to bias the rod 58 so as to bring the 
friction member 55 into frictional contact with the 
pressure rod 50. Arranged above the upper and 
front surfaces of the braking box 47 is a connecting 
member 60 to which an end portion of the rod 58 
protruding outwardly from the braking box 47 is 
engaged A rod 63 extending through a hole 61 
defined in the upper wall 56 of the braking box 47 
is connected to the connecting member 60. The 
rod 63 has a helical spring 62 mounted 
therearound so that the connecting member 60 is 
normally urged downward by the biasing force of 
the spring 62. Further, the connecting member 60 
is rotatablly coupled to a switching means, that is, 
a switching lever 64 rotatablly supported on the 
frame 43. Therefore, upon moving the switching 
lever 64 in a direction indicated by the arrow X, the 
connecting member 60 is raised to rotate the brak- 
ing member 54 in a direction indicated by the 
arrow Y, which permits the pressure rod 50 to 
move in a direction indicated by the arrow Z by the 
action of the biasing force of the spring 51. On the 
other hand, upon releasing the switching lever 64, 
by the action of the biasing force of the springs 59 
and 62, the connecting member 60 descends so as 
to rotate the braking member 54 in a direction 
indicated by the arrow Y\ which brings the pres- 
sure rod 50 to a halt. 

The switching lever 64 has not only a function 
to control the movement of the pressure rod 50 in 
the direction indicated by the arrow Z, that is, the 
forward movement, as described before, but also 
another function to control the supply of the sterile 
gas from a sterile-gas supply unit 65 which will be 
discussed below. 

The sterile gas supply unit 65 comprises a gas 
holder 66. This gas holder 66 is fixed to the frame 
43 and serves as a grip for users. Therefore, in 
operation, the user holds the grip and engages his 
finger on the switching lever 64 to activate it. The 
gas holder 66 houses a miniature gas cylinder 67, 
the pressure of the gas ejected from the cylinder 
67 being adjusted by a small-sized high-pressure 
regulator 68. An outlet of the gas cylinder 67 is 
connected to a connecting tube 69 so that gas 
accommodated in the gas cylinder 67 can be fed 
through the connecting tube 69 and another tube 



71 connected thereto to the gas supply tube 28. 
The connecting tube 69 is incorporated with a 
valve 70 so that, upon moving the switching lever 
64 in the direction indicated by arrow X, the valve 

5 70 changes its position from a closed state to an 
opened state. For a gas cylinder 67, it is advanta- 
geous to use Mini Gas-Cartridge M-1509-EW-Cn2R 
available from NIPPON TAN SAN GAS Co., LTD. 
Further, for the high pressure regulator 68, it is 

w preferable to employ one, such as Gas Supply Unit 
NR-01 available from NIPPON TANSAN GAS Co., 
LTD., whose discharging pressure can be con- 
trolled within 0.5 - 4.0 kg/cm 2 . 

Operation of the gun-type applicator for auto- 

75 matically applying the biocompatible adhesive will 
be discussed below. Fibrinogen and thrombin solu- 
tions of the same amount are drawn into respective 
syringes 2. These syringes are fitted to the holder 
10 while the thumb yokes 9 of the plungers 7 are 

20 housed in the actuator 16. Then, after moving the 
pressure rod 50 backward against the biasing force 
of the spring 51, the holder 10 is coupled to the 
connecting member 45 and, at the same time, the 
actuator 16 is coupled to the pushing member 46. 

25 Further, the spray head 20 is connected to the 
nozzles 5 of the syringes 2, while the sterile-gas 
supply tube 28 is connected through the extension 
tube 71 to the connecting tube 69. 

In spraying the solution on the surgical site 

30 using the applicator thus prepared, the user grips 
the gas holder 66 with his forefinger engaged in 
the switching lever 64, directs the front nozzles 22 
of the spray head 20 to the surgical site, and 
moves the switching lever 64 in the direction in- 

35 dicated by the arrow X. As a result, the valve 70 is 
changed from the closed position to the opened 
position according to the movement of the switch- 
ing lever 64, such that the gas accommodated in 
the gas cylinder 67 is supplied through the con- 

40 necting tube 69 and extension tube 71 to the filter 
29, where it is sterilized, and is then ejected from 
the nozzle 22 through the housing 21 towards the 
surgical sites. Simultaneously, by the movement of 
the switching lever 64, the connecting member 60 

45 and rods 58 and 63 move upward and the braking 
member 54 releases the rod 50 to move. Further, 
the pressure rod 50 moves forward, i.e., in the 
direction indicated by the arrow Z by the biasing 
force of the spring 51, and pushes the actuator 16 

so and plungers 7 through the pushing member 46. 
As a result, the solutions accommodated in the 
syringes 2 are ejected from the solution tubes 27, 
sprayed and mixed by the ejected sterile gas, and 
then applied onto the surgical site uniformly. 

55 Though, the sterile gas can be ejected simulta- 
neously with the solutions, it is preferable to design 
the applicator that, upon moving the switching lever 
64 in the direction indicated by arrow X, the sterile 
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gas is ejected and then the solution is permitted to 
eject by the further movement of the switching 
lever 64 in the same direction. 

Spraying of the solutions can be suspended 
only by releasing the switching lever 64. By this 
operation, the connecting member 60 moves down- 
ward, so that the braking member 50 presses the 
pressure rod 50 to prevent it from moving forward. 
Further, the switching lever 64 moves in a direction 
indicated by the arrow X? so that the valve changes 
from the opened position to the closed position, 
which eventually interrupts the supply of the gas 
from the gas cylinder 67. Accordingly, the amount 
of the solutions sprayed to the surgical site can 
readily be controlled by changing the position of 
the switching lever. 

It is apparent from the above description that, 
since the gun-type applicator for applying the 
biocompatible adhesive incorporates the gas cyl- 
inder 67, it has advantages that transportation dur- 
ing the surgical operation can easily be done, the 
direction of spray of the adhesive can freely be 
changed, and a change between operating state 
and non-operating state can readily be done by 
one hand. 

The invention being thus described, it will be 
obvious that the same may be varied within the 
scope of the appended claims. 

Claims 

1. An applicator for applying a biocompatible ad- 
hesive containing human or animal protein as a 
principal ingredient to a surgical site of living 
body comprising a spray head which includes: 

a housing to which a sterile gas is sup- 
plied; 

a sterile-gas supply tubes connected to 
the housing for supplying the sterile gas there- 
to; 

a pair of adjacent sterile-gas ejecting noz- 
zles having their longitudinal axes oriented in 
the same direction for guiding and ejecting the 
sterile gas supplied to the housing in the same 
direction; 

a pair of adapters to which respective noz- 
zles of syringe barrels are connected; and 

a pair of solution tubes, each of which has 
one end thereof connected to the adapter and 
the other end thereof protruded a predeter- 
mined distance outwardly from the sterile gas 
ejection nozzle through an interior of the hous- 
ing. 

2. An applicator for applying biocompatible adhe- 
sive as claimed in claim 1 , wherein each of the 
sterile-gas ejecting nozzles further has its inner 
periphery surface formed with a plurality of 



ribs for supporting the associated solution tube 
in coaxial relationship therewith. 

3. An applicator for applying biocompatible adhe- 
5 sive as claimed in claim 1, wherein a distance 

between the pair of solution tubes is chosen to 
be about 1 to 20 mm, preferably about 1 to 5 
mm. 

70 4. An applicator for applying biocompatible adhe- 
sive as claimed in claim 1 , wherein a length of 
the distal end of each solution tube which 
protrudes outwardly from the sterile-gas ejec- 
tion nozzle is chosen to be about 0.1 to 10 

75 mm. 

5. An applicator for applying biocompatible adhe- 
sive as claimed in claim 1, wherein the spray 
head has an elongated hollow extension of an 

20 approximate length of 5 to 50 cm, the distal 

end thereof being formed with a pair of 
through-holes through which respective solu- 
tion tubes extending into the extension through 
the rear end portion of such extension are 

25 guided so as to protrude outwardly from the 
extension. 

6. An applicator for applying a biocompatible ad- 
hesive containing human or animal protein as a 

30 principal ingredient to a surgical site of living 

body, comprising: 

a holder for holding two syringe barrels 
which accommodate a protein solution and a 
solution of coagulation factor which promotes 
35 coagulation of protein, respectively; 

an actuator for holding and simultaneously 
moving syringe plungers inserted in respective 
barrels; and 

a spray head for spraying the two solu- 
40 tions discharged from the respective syringe, 
including: 

a sterile-gas supply chamber, 
a sterile-gas supply tube connected at one 
end thereof to the sterile-gas chamber for 
45 feeding a sterile-gas to the sterile-gas supply 
chamber, 

a pair of adjacent sterile-gas ejection noz- 
zles having their longitudinal axes oriented in 
the same direction for guiding and ejecting the 
50 sterile gas supplied the sterile-gas supply 

chamber in the same direction, 

a pair of adapters to which the respective 
syringe barrels are connected, and 

a pair of solution tubes each connected at 
55 one end thereof to the adapter through an 

interior of the sterile-gas supply chamber, each 
of said solution tubes having the opposite end 
protruding a predetermined distance outwardly 
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from the sterile gas ejection nozzles. 

7. An applicator for applying biocompatible adhe- 
sive as claimed in claim 6, wherein each of the 
sterile-gas ejecting nozzles further has its inner 
periphery surface formed with a plurality of 
ribs for supporting the associated solution tube 
in coaxial relationship therewith. 

8. An applicator for applying biocompatible adhe- 
sive as claimed in claim 6, wherein a distance 
between the pair of solution tubes is chosen to 
be about 1 to 20 mm, preferably about 1 to 5 
mm. 

9. An applicator for applying biocompatible adhe- 
sive as claimed in claim 6, wherein a length of 
the distal end of each solution tube which 
protrudes outwardly from the sterile-gas ejec- 
tion nozzle is chosen to be about 0.1 to 10 
mm. 

10. An applicator for applying biocompatible adhe- 
sive as claimed in claim 6, wherein the spray 
head has an elongated hollow extension of an 
approximate length of 5 to 50 cm, the distal 
end thereof being formed with a pair of 
through-holes through which respective solu- 
tion tubes extending into the extension through 
the rear end portion of such extension are 
guided so as to protrude outwardly from the 
extension. 

11. An applicator for applying a biocompatible ad- 
hesive containing human or animal protein as a 
principal ingredient to a surgical site of living 
body comprises a frame which including: 

means for supporting a holder which holds 
a pair of syringe barrels; 

means for pushing an actuator which holds 
syringe plungers inserted in respective syringe 
barrels; 

a sterile gas supply source for supplying a 
sterile gas to a sterile-gas supplying tubes; 

switching means for controlling the sterile- 
gas supply means and the pushing means. 

12. An applicator for applying biocompatible adhe- 
sive as claimed in claim 11, wherein each of 
the sterile-gas ejecting nozzles further has its 
inner periphery surface formed with a plurality 
of ribs for supporting the associated solution 
tube in coaxial relationship therewith. 

13. An applicator for applying biocompatible adhe- 
sive as claimed in claim 11, wherein a distance 
between the pair of solution tubes is chosen to 
be about 1 to 20 mm, preferably about 1 to 5 



mm. 

14. An applicator for applying biocompatible adhe- 
sive as claimed in claim 11, wherein a length 
5 of the distal end of each solution tube which 

protrudes outwardly from the sterile-gas ejec- 
tion nozzle is chosen to be about 0.1 to 10 
mm. 

w 15. An applicator for applying biocompatible adhe- 
sive as claimed in claim 11, wherein the spray 
head has an elongated hollow extension of an 
approximate length of 5 to 50 cm, the distal 
end thereof being formed with a pair of 

75 through-holes through which respective solu- 

tion tubes extending into the extension through 
the rear end portion of such extension are 
guided so as to protrude outwardly from the 
extension. 

20 

Amended claims 

1. An applicator for applying a biocompatible ad- 
hesive containing human or animal protein as a 

25 principal ingredient to a surgical site of living 

body, comprising: a spray head for spraying 
two solutions, that is, a protein solution and a 
coagulation solution, fed from two syringe bar- 
rels, respectively, by an ejection of a sterile 

30 gas, said spray head including; 

a housing having a pair of adjacent sterile- 
gas ejecting nozzles, longitudinal axes thereof 
being oriented in a predetermined direction for 
guiding and ejecting the sterile gas in that 

35 direction; 

a pair of adapters for receiving respective 
nozzles of syringe barrels; 

a pair of solution tubes, each of which has 
one end thereof connected to the adapter and 

40 the other end thereof protrudes a predeter- 

mined distance outwardly from the respective 
sterile-gas ejecting nozzle through an interior 
of the housing, so that the solutions fed from 
the syringe barrels are conveyed through the 

45 solution tubes and ejected therefrom, respec- 

tively; and 

a sterile-gas supply tube connected to the 
interior of the housing for supplying the sterile 
gas. 

50 

2. An applicator for applying a biocompatible ad- 
hesive containing human or animal protein as a 
principal ingredient to a surgical site of living 
body, comprising: 

55 (a) a holder for holding a pair of syringe 

barrels accommodating a protein solution 
and a coagulating solution, respectively; 
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(b) an actuator for holding end portions of 
two syringe plungers inserted in the respec- 
tive syringe barrels; and 

(c) a spray head for spraying the two solu- 
tions, including: 5 

a housing having a pair of adjacent ster- 
ile-gas ejecting nozzles, longitudinal axes 
thereof being oriented in a predetermined 
direction for guiding and ejecting the sterile 
gas in that direction; 10 

a pair of adapters for receiving respec- 
tive nozzles of syringe barrels; 

a pair of solution tubes, each of which 
has one end thereof connected to the 
adapter and the other end thereof protrudes 75 
a predetermined distance outwardly from 
the respective sterile-gas ejecting nozzle 
through an interior of the housing, so that 
the solutions fed from the syringe barrels 
are conveyed through the solution tubes 20 
and ejected therefrom, respectively; and 

a sterile-gas supply tube connected to 
the interior of the housing for supplying the 
sterile gas. 

25 

An applicator for applying a biocompatible ad- 
hesive containing human or animal protein as a 
principal ingredient to a surgical site of living 
body, comprising: 

(a) a holder for holding a pair of syringe 30 
barrels accommodating a protein solution 

and a coagulating solution, respectively; 

(b) an actuator for holding end portions of 
two syringe plungers inserted in the respec- 
tive syringe barrels; and 35 

(c) a spray head for spraying the two solu- 
tions, including: 

a housing having a pair of adjacent ster- 
ile-gas ejecting nozzles, longitudinal axes 
thereof being oriented in a predetermined 40 
direction for guiding and ejecting the sterile 
gas in that direction; 

a pair of adapters for receiving respec- 
tive nozzles of syringe barrels; 

a pair of solution tubes, each of which 45 
has one end thereof connected to the 
adapter and the other end thereof protrudes 
a predetermined distance outwardly from 
the respective sterile-gas ejecting nozzle 
through an interior of the housing, so that 50 
the solutions fed from the syringe barrels 
are conveyed through the solution tubes 
and ejected therefrom, respectively; and 

a sterile-gas supply tube connected to 
the interior of the housing for supplying the 55 
sterile gas; 

(d) a frame, including: 

a supporting member for supporting the 



holder; 

a pushing member for biasing and mov- 
ing the actuator; 

a sterile gas supply source for sup- 
plying the sterile gas with the sterile gas 
supply tube; 

switching means for controlling a supply 
of the sterile gas from the sterile gas supply 
source and a movement of the pushing 
member. 

4. An applicator for applying biocompatible adhe- 
sive as claimed in any of claims 1 to 3, 
wherein each of the sterile-gas ejecting noz- 
zles further has its inner periphery surface 
formed with a plurality of ribs for supporting 
the associated solution tube in coaxial relation- 
ship therewith. 

5. An applicator for applying biocompatible adhe- 
sive as claimed in any of claims 1 to 4, 
wherein a distance between the pair of solution 
tubes is chosen to be about 1 to 20 mm, 
preferably about 1 to 5 mm. 

6. An applicator for applying biocompatible adhe- 
sive as claimed in any of claims 1 to 5, 
wherein a length of the distal end of each 
solution tube which protrudes outwardly from 
the sterile-gas ejection nozzle is chosen to be 
about 0.1 to 10 mm. 

7. An applicator for applying biocompatible adhe- 
sive as claimed in any of claims 1 to 6, 
wherein the spray head was an elongated hol- 
low extension of an approximate length of 5 to 
50 cm, the distal end thereof being formed 
with a pair of through-holes through which re- 
spective solution tubes extending into the ex- 
tension through the rear end portion of such 
extension are guided so as to protrude out- 
wardly from the extension. 
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